Cloning of rabbit TR4 and its bone cell-specific activity to suppress estrogen receptor-mediated transactivation.
To clone a new nuclear receptor, we screened a rabbit heart complementary DNA (cDNA) library with degenerate oligonucleotide probes corresponding to the DNA-binding domain of nuclear receptors, which is highly conserved among receptors. One of the cDNA clones, clone 23, encodes a novel protein of 596 amino acids, and predicted molecular mass is 66 kDa. Homology search analysis identified this protein as rabbit TR4 (TR4-0). We also cloned the cDNA encoding a rabbit TR4 isoform (TR4-1), which lacks the putative C-terminal ligand-binding domain (350 amino acids) caused by a 23-bp exon deletion, which probably occurred during messenger RNA (mRNA) splicing. Northern blot analysis showed that TR4s are expressed with two kinds of mRNAs (9.0 kb and 2.8 kb), both of which are relatively abundant in brain, testis, and bone. RT-PCR analysis, using pairs of primers specific for each TR4, showed that both types of receptor express in various tissues. Furthermore, both are present in primary osteoblasts and bone marrow cells, though the mRNA levels of TR4-0 were much higher than those of TR4-1. A functional study, using a transient transfection assay, showed that both receptors suppressed retinoid X receptor (RXR)-retinoid acid receptor, RXR-TR, and RXR-VDR-mediated transactivation significantly in COS-1 and osteosarcoma cells (UMR-106, ROS17/2.8) and that TR4-0 was much more effective than TR4-1. Unexpectedly, we found that the TR4s effectively suppressed estrogen receptor-mediated transactivation in bone cells, but neither in kidney (COS-1) nor breast cancer cells (MCF-7, one of the major target cells of the estrogen action). Thus, the present study shows a novel property of the TR4 orphan receptor, acting as a bone cell-specific repressor in the estrogen receptor-mediated signaling pathway.